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Institutional Barriers to Climate Change Adaptation in Decentralised Governance Structures: Transport Planning in England
Climate change poses governance challenges at diverse scales and across the dimensions of risk and responsibility. Local governments are central to the delivery of action on both decarbonisation and adapting to the risks of climate change. Yet there are likely to be significant differences across local governments in terms of their capacity to act on climate change. This research documents and explains differences in the capacity to act within response spaces to risks to transport infrastructure and systems. We examine 80 Transport Plans across local governments in England, specifically their efforts to incorporate climate change adaptation. Data are generated from content analysis and key informant interviews in a sample of 15 percent of authorities. The results show significant disparities across authorities. We explain differential outcomes as dependent on internal coordination, local prioritisation processes and political opposition. The results highlight that there are significant governance barriers associated with differential response capacity in the face of climate change risks. 
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Introduction
Future climate change poses significant risks to human and natural systems. Two fundamental societal responses are to mitigate the risk through decarbonising the economy, or adapting to minimise the risks of a changing climate. In reality, the governance of climate change involves both dimensions: the response space for managing these risks significantly overlaps (Tompkins and Adger, 2005; Berkhout et al., 2006; Moser, 2012). There has been a widespread dichotomy of climate change mitigation and adaptation as separate, sometimes competing or substitutable strategies for acting upon climate change. However, whilst recognising that there are important differences between mitigation and adaptation (see Klein et al 2005), this dichotomy is increasingly argued to be redundant: holistic analysis of interdependent risks and barriers to mitigation and adaptation might be more effective and efficient (e.g. Wilbanks, 2005; Tompkins and Adger, 2005). A significant body of evidence has demonstrated that mitigation and adaptation often share similar institutional and capacity barriers. Tompkins and Adger (2005:564) hypothesise that response capacity reflects the ‘ability to manage both the causes of environmental change and the consequences of that change’. This position asserts that a ‘response space’, which bounds the options and ability of decision makers to mitigate or adapt to climate change, is typically influenced by the same institutional factors such as resource allocation constraints and uncertainty in future risks. 
One important influence of response capacity is the institutional context and scale at which adaptation and mitigation decisions are made. In terms of both its causes and impacts, climate change is implicitly a multi-sectoral, multi-level problem, and action to mitigate and adapt to climate change necessitates coordination across a wide range of policy areas (Adelle and Russel 2013). Climate policy integration has therefore been promoted as a means to effectively meet public good objectives and protect the vulnerable. Policy integration in this context is defined in terms of its reach into related policy areas such as health, land use planning and transport. In other words, as outlined by Mickwitz and colleagues, climate policy integration requires:

“the incorporation of the aims of climate change mitigation and adaptation into all stages of policy-making in other policy sectors (non-environmental as well as environmental)… and a commitment to minimise contradictions between climate policies and other policies.”  [Mickwitz et al., 2009:19]

We suggest integration is a central element in enhancing response capacity and increasing the capabilities of institutions to efficiently and equitably act upon climate change. Given that an organisation’s ability to implement adaptation and mitigation are often guided by the same factors, it follows that it is useful for the concept of climate policy integration to maintain its conceptual integration, rather than separation, of adaptation and mitigation. 
Increasingly, research has sought to identify the barriers to integration and mechanisms that might be used to overcome, or operate within, these institutional limits. Climate policy integration is however a complex, multifaceted issue: its characteristics might be influenced by context specific barriers and drivers across different sectors and governance structures. Furthermore, whilst it is widely acknowledged that climate change requires actions from all levels of governance (e.g. Adger et al., 2005), studies on integration have predominantly focused on international and national level policy making processes (Urwin and Jordan, 2008). The emphasis on national processes neglects the fundamental role that local government will need to have in supporting action on climate change. This is particularly true where there is greater decentralisation of policy responsibility meaning a less active decision making role for central government.
This study therefore provides an analysis of the response space and the barriers that potentially limit the effectiveness of climate policy integration that is decentralised from national systems and authority. First, we identify the rationale for examining barriers to adaptation within the English transport sector – an area where there is a high level of autonomy in local transport planning - and consider relevant insights from existing studies within the field of local climate governance. We analyse and explore differences of adaptation integration across Local Transport Plans in England. Finally, we reflect on the identified differences in response capacity across local governments and emphasise the need for ensuring that climate change remains a key objective across localised governance structures.

The English Transport Sector
Both nationally and internationally, the transport sector is at the heart of the climate change agenda and has a key role in delivering both climate change adaptation and mitigation. Effective transport networks are fundamental to the economic and social functioning of everyday life. Consequently, the resilience of transport networks has a critical wider influence over the capacity of individuals and businesses to adapt to climate change.
The UK Climate Projections 2009 report predicts that it is likely that the UK will experience a warmer climate with wetter winters; hotter, drier summers; and an increase in the frequency of extreme weather events such as flooding (UKCIP, 2010). In relation to the transport sector, these projected changes in climate could have a range of negative implications including damage to transport infrastructure due to flooding, coastal erosion and strong winds; a heightened risk of accidents due to increases in precipitation; heat stress on rail tracks and equipment; and changes in travel and population patterns (TPS, 2009; DfT, 2010; Bennett, 2011). Conversely, the UK Climate Projections 2009 report also projects an offsetting decrease in the number of frost days (<=0°C) which could potentially have a positive impact on the transport network for instance through reduced disruption and road safety concerns related to travelling in icy conditions.
This study examines the English transport sector as an example of a decentralised governance structure. Local governments outside of Greater London have high levels of responsibility and autonomy in managing transport networks in their area with the exception of strategic routes such as motorways maintained by the Highways Agency and rail networks (Highways Act, 1980). Indeed, in 2013, local governments’ collective expenditure on transport networks exceeded transport expenditure by central government (DfT 2013). English local governments have a diverse portfolio of responsibilities ranging from maintaining the condition of transport networks and implementing measures to reduce road traffic accidents, through to demand management measures aimed at reducing car usage such as travel planning and influencing parking availability and pricing. Local governments are also responsible for using the planning process to ensure development is suitably located and, with new housing and industrial area developments, can negotiate planning agreements in order to divert developer funding for investment in necessary transport infrastructure. This decentralisation has been enhanced by the passage of the Local Transport Act (2008), which provides high levels of freedom and flexibility for local governments to govern local transport networks as they see fit. For instance, the Act enhanced the legal powers of local governments enabling them to autonomously implement bold transport initiatives such as road pricing schemes. 
Local governments can also shape the decision-making, performance and operations of public transport operators such as bus services. For example, local governments can directly influence bus service provision through specifying operations in tendering processes (e.g. bus frequency, routes or standards) and often subsidise bus services to ensure minimum levels of public transport provision. Indirectly, local governments also influence the performance of public transport through the management of supporting infrastructure (e.g. providing high quality public transport interchanges and bus stops) and implementation of measures that influence demand for public transport services (e.g. personalised travel planning initiatives). 
This paper focuses empirically on the integration of climate change adaptation within local transport policy. There are a number of reasons for why such a focus has been taken. First, the English transport sector provides a useful example of a decentralised governance system. Second, the study focuses on adaptation to weather-related risks and climate change to maximise comparability and robustness across the data. We exclude decarbonisation as a single strategy as it pervades almost the entirety of local transport policy (e.g. public transport, parking restrictions, cycle lanes). Thus differences in effort across the authorities are difficult to assess beyond business as usual scenarios. Given the arguments on adaptation and mitigation having similar institutional barriers, this study suggests that broader inferences can be drawn from focusing upon the integration of adaption within local transport policy. 

Barriers to adaptation within local government
A significant insight into the challenge and process of adaptation has been the realisation that adaptation is unlikely to occur autonomously, smoothly and without significant cost. The reality may be somewhat different: hazards are generally not recognised, and climate change risks in public and private spheres are uncertain and assumed to be some way in the future. Planned adaptation is often likely to lag behind efficient and effective levels due to the presence of important barriers (Adger et al., 2009; Repetto, 2009; Moser and Ekstrom 2010;). Of particular relevance to this paper, a burgeoning body of research has provided insight into identifying such barriers and obstacles that can reduce the likelihood of effective adaptation at local and urban governance levels (see Bulkeley (2010) for a more complete discussion. 
Moser and Ekstrom (2012) examined the presence of adaptation barriers at various stages in the adaptation process at a local level in California. The authors found a range of barriers to occur throughout varies stages in adaptation processes (see also Moser and Ekstrom 2010). They found key barriers at an initial stage of ‘understanding the problem’ to include inadequate staff expertise, low levels of funding and limited levels of data collection. The absence of a mandate requiring adaptation planning, low levels of internal and external coordination and a lack of knowledge as to how to adapt were important barriers for many local actors when progressing towards the ‘planning of adaptation actions’. Fewer barriers were identified at the stage of ‘managing the implementation’ of selected adaptation actions because only a limited number of local governments had progressed to a stage of adaptation implementation and management. These barriers included low levels of political commitment, limited funding, fragmented governance structures and legal barriers.
Finzi-Hart et al (2011) also conducted an extensive survey of coastal professionals within the California area. They found actors had high levels of willingness to adapt along with a strong knowledge of the impacts of climate change, yet few had begun to implement adaptation actions. Coastal professionals identified that the largest barriers to expediting adaptation were a lack of staff resources, limited funding to prepare and implement an adaptation plan and because important, ‘current’ issues were all-consuming (see Demerrit and Langdon, 2004).  
Other potential determinants of local governments’ institutional capacity to act on climate change can also be extracted from across existing research. These can include ‘internal’ factors such as low levels of support for action on climate change by local councillors and important internal staff (Allman et al. 2004; Wilson 2006); the short-term cycles of political and financial cycles budgets meaning that long-term adaption decisions are not prioritised (Lorenzoni et al 2000, Wilson 2006); and issues of isolation and poor coordination with personal from environmental departments (who typically are those with expertise in climate change) (Allman et al. 2004, Pelling et al. 2008). It is also critical to consider the external context within which local governments understand, plan and implement adaptation actions. For instance, adaptation at an urban/local level can be affected by vertical policy interplay with nonclimate policy at a national and international level (Urwin and Jordan 2008) and by reactions to extreme weather events (Berrang-Ford et al. 2011; Penning-Rowsell et al 2006).  
Research has thus set out different types of barriers to acting on climate change at a local level, and the different stages at which these can occur. However, most research to date has focused on specific case studies, climate change mitigation and has rarely used comparative research (Broto and Bulkeley 2013). The research reported here is robust in using a large-scale comparative analysis that examines and explains significant divergences in institutional capacity and climate policy integration within a largely decentralized governance system.

Research design and methods
Local Transport Plans in England
We analyse barriers to adaptation within English local transport planning to explore and explain differences across local governments in terms of their capacity to act on climate change. Local Transport Plans in England are a primary tool for future planning in this sector and we draw on these as the principal data source. All local governments in England have a statutory requirement to produce a Local Transport Plan under the Transport Act (2000, 2008). The plans encompass a broad range of traffic and transport operations including the supervision of public transport networks, the maintenance of road networks, provision of walking and cycling infrastructure and the identification of plans for future transport networks and infrastructure. 
All local governments were required to adopt their third Local Transport Plan by April 1st 2011. For the previous two rounds of the plans there was stringent top-down guidance from a national level as to what these documents should contain and how often they should be produced. However, for the third set of plans, the focus of this research, overarching national policy, targets and monitoring were removed and local governments were instead required to produce plans to reflect local needs and priorities (DfT, 2009; DfT, 2011). This further demonstrates the decentralised nature of the English transport sector and provides a unique opportunity to obtain an insight into the future transport strategies of local governments that, in the broader context of the removal of top-down priorities, are largely autonomous. Notably, the Local Transport Plan Guidance does suggest that ‘authorities put in place measures to improve the resilience of local transport to the impacts of climate change’ (DfT 2009:16). However, as this is provided as guidance and not a formal target for the plans, local governments had some leeway on how or indeed whether to incorporate adaptation.
	Local Transport Plans have typically been an unexploited basis for research. A limited number of studies have examined a small number of previous Local Transport Plans to analyse participatory rhetoric (Bickerstaff and Walker, 2005), discuss the emergence of a “new realism” in transport planning (Bulkeley and Rayner, 2003), assess the integration of land use and transport planning (Hull, 2005) and for analysis of air quality management (Olowoporoku et al., 2012). As far as the authors are aware, no study has analysed climate policy integration within Local Transport Plans. This research therefore analyses the entire third round of Local Transport Plans produced in England to provide insights into, and explanations for, any differences in the extent to which they have integrated climate change adaptation.

Methodology
We conducted content analysis of the plans in order to provide a snapshot of the degree to which adaptation was considered within the third round of Local Transport Plans. The content analysis parameters were determined through reviewing the supporting Local Transport Plan guidance and an initial analysis of the plans in order to identify common parameters that indicate the extent to which they integrate adaptation. We analyse four criteria:
(1)	Does the plan have climate change adaptation as one of its primary goals?
(2)	Does the plan have a specific climate change adaptation policy or equivalent? Where a plan did not contain any specific policies per se, it was possible to identify a policy equivalent such as high-level statements that typically came in the form of so-called option boxes or subheadings.
(3)	a) 	Does the plan mention projected future changes in climate, such as warmer summers, wetter winters, increases in extreme weather events?
b) 	If so, does it apply these to identify risks to transport infrastructure or operations?
We scored plans between 0 and 4 (with a higher score reflecting greater levels of adaptation integration). Rates of occurrence of a specific word within a document can provide insights into topics of interest (Weber, 1990; Johnson and Reynolds, 2005). The results of the content analysis were hence statistically tested against the number of times the word “adapt” was mentioned per page for each plan using Spearman’s Rank (as data distribution was not suitable for parametric tests).
We analysed all 80 Local Transport Plans from individual local authorities or, in some cases, from a small number of combined local governments who produced “joint plans”. All plans were evaluated as part of the documentary analysis with the exception of Cumbria’s plan that had not been adopted. For four of the plans (Shropshire, Slough, Stoke-on-Trent, Telford and Wrekin) it was not clear if the plan had been adopted or was in draft format. Yet, even in the case where they were drafts, their content was deemed unlikely to change significantly once adopted so these reports were still included in the analysis.
We determined key motivations and drivers in adaptation through interviews with key decision makers. Interviews with staff responsible for developing Local Transport Plans from twelve local governments were conducted between 4th April 2011 and 22nd May 2011, representing a 15% sample rate of the total number of plans. The purpose of these interviews was to understand the barriers and drivers that those responsible for developing the plans faced in integrating adaptation.  
The purposive sampling sought to include equal numbers of local governments with low integration of adaptation into their plans and local governments with strong integration (based on the results of the preliminary content analysis). The data enable the exploration of the key differences in barriers and drivers between those that integrated adaptation the most and the least within their plans. Semi-structured interview protocols and open-ended questions were used to elicit perceptions of participants. The protocol focussed on barriers and drivers discussed in the literature and was also shaped by the feedback obtained in pilot interviews. The responses are referred to as L1 – L6 for low scoring local governments and H1 – H6 for high scoring local governments.

Results and Discussion
The results of the content analysis highlight substantial variation in the integration of adaptation within Local Transport Plans (Figure 1). The plans of 14 local governments meet each of the pre-assigned analysis criteria for documentary analysis (scoring 4) whilst 17 of the local governments failed to meet any of the content analysis parameters (scoring 0). Furthermore, the content analysis scores and the amount of times “adapt” is mentioned per page were found to be positively correlated, r=0.68, p<.001. Consequently, the content analysis results are considered robust.
The results from analysing the integration of adaptation within the Local Transport Plans therefore provide an important snapshot into the extent to which climate change adaptation is being considered within the transport sector across English local governments. While the plans indicated that many local authorities appeared to be actively undertaking action to adapt to climate change, others failed to even acknowledge the risks posed by climate change. More widely, the analysis indicates that a key challenge of localised adaptation planning is ensuring that acting upon the issue of climate change does not become polarized across local governments. In order to understand the reasons behind the somewhat substantive differences of adaptation integration within English local transport policy, the subsequent section sets out the findings from follow up interviews with those responsible for developing Local Transport Plans. 


Figure 1 – Content analysis results: A snapshot of the extent to which third round of Local Transport Plans in England integrated climate change adaptation. The greater the level of identified adaptation integration the higher the number of content analysis parameters met (ranging from 0 to 4 parameters). 

Explaining Divergence of Adaptation Policy Integration
The interview responses provide an in-depth analysis of the barriers that prevented adaptation from being effectively integrated into low scoring plans. Interviews suggest, whilst there were often multiple barriers to the integration of adaptation into the plans, some were bigger barriers than others. In particular, three key reasons were found to largely explain the disparities in the extent in which the plans integrated climate change adaptation. 

1.	Political Opposition
The in-depth interviews reveal that for authorities with low scores, the scepticism of local councillors on the existence and importance of anthropogenic climate change are a major barrier for some local governments. These elected councillors ultimately often have the final say in approving the content of Local Transport Plans. Respondents from six Councils judged that the presence of local councillors that did not believe in anthropogenic climate change considerably constrained the extent to which they could discuss and act upon it in their plans. Notably, even two respondents from high-scoring local governments still felt that political opposition was a significant constraint on the extent to which they could act upon and deliver adaptation through the Local Transport Plan process. 
The opposite was also true with some respondents identifying that members in their local governments were highly supportive and constructive when discussing and integrating climate change adaptation into their plans. Political opposition to acting upon climate change was less of an issue for two of the low scoring local governments and four of the high scoring local governments. These local governments commonly identified that whilst a few local councillors have issues with referring to climate change this was typically a minority and thus was not a major obstacle. Of the local governments that said political opposition was not a barrier, two suggested that this is only a recent phenomenon: previously, councillor views had been a major constraint in acknowledging and acting upon the threat of climate change. The reasons for this change in political views were given as the higher awareness of constituents [Respondent H6] and extreme weather events over the past few years [Respondent L2].
Overall, these findings support the broader analysis of Allman et al. (2004) and Wilson (2006) who found that local governments that were most successful upon acting on climate change had greater political support than less successful local governments. Thus, whilst anthropogenic climate change is not generally politically contested in the UK at a national level (although how to deal with it is), this cannot be said to hold true at a local level. Indeed, our data suggests some local councillors refuse to acknowledge climate change and, depending on their position of influence and the number of councillors that take this stance, can act as a clear constraint and prevent some local governments from effectively preparing for the impacts of climate change. More widely, research conducted within the UK has shown that political affiliation strongly correlates with climate change scepticism (Poortinga et al., 2011; Whitmarsh, 2011). Understanding whether authorities with a more conservative political make-up are more likely to experience barriers of political opposition would be an interesting area of future study.  
Some of the respondents devised subtle strategies to respond to or to circumvent the political opposition encountered. For instance, two respondents from high scoring local governments described using strategies such as rewording certain segments of the Local Transport Plan or drawing upon wider non-climate related benefits. Moreover, three respondents [Respondents L1, L2 & L4] identified that they did not strongly incorporate adaptation into their plans as they felt it would be covered within their Transport Asset Management Plan, which are used to set out the monitoring and maintenance of transport assets (e.g. drainage maintenance, winter servicing) (DfT, 2008), and because the content of their plans had been “future proofed” through the Strategic Environmental Assessment process which tests the objectives for consistency against environmental objectives including climate change adaptation. Two of these three respondents felt that relying on these supporting documents to facilitate adaptation when managing their local transport network was in part viewed as a way of “getting round” political opposition, as these documents are not as extensively scrutinised compared to Local Transport Plans.

2.	Prioritisation
Demerrit and Langdon (2004) suggest that funding and resources are often identified by local government policy makers as one of the biggest barriers that can prevent them from acting upon the threat of climate change. However, whilst funding may limit the ability of local governments to act upon climate change, this does not provide the full picture; if there was limitless funding then of course many problems could be resolved. Indeed there is a finite amount of funding and resources which are subject to pressure from many competing areas. Consequently, a prioritisation process is used to allocate funding to areas deemed most important and, as Urwin and Jordon (2008:189) state, “policy is often the outcome of “muddling through” a catalogue of different problems, some of them climate related, some of them not”. Indeed, there was an increasing recognition from the national government that local government prioritisation processes meant dealing with the threat of climate change at a local level was often ineffective and not an issue of major importance for local leaders. In the spirit of climate policy integration, the Local Government Association (2007:8), refers to the importance of both mitigation and adaptation (albeit prior to the 2008 economic recession) when it states:
“tackling climate change must be at the centre of local government’s vision for their communities. It is not another priority amongst the many that compete for local government leaders’ attention. It is now clear from the scientific evidence that it is the single priority which overrides all others, now and for the foreseeable future.”  
In the transport sector funding allocated to local government is under pressure from a wide range of competing demands including road safety, congestion reduction, public transport improvements and highways maintenance to name a few. If adaptation is lower as a priority, then fewer resources will be devoted to it than other areas. Consequently, it is this prioritisation process, often strongly linked to the views of local Councillors and lobbying by vested interests, that was also considered a fundamental barrier to the integration of adaptation into some plans by respondents. Adaptation was commonly perceived to be a low priority by low scoring local governments. For example one respondent identified:

“There is so much pressure on funding and where this is spent in the transport sector depends on what are the local priorities. In our authority members [local councillors] ensure that climate change adaptation is far down that list of priorities… our LTP [Local Transport Plan] is a local document; adaptation isn’t high on our agenda at the moment as there are so many competing pressures for funding.” (Respondent L4).

Such low prioritisation of adaptation was not exclusive to the low scoring local governments, but was also identified to be a constraining factor in some high scoring local governments. Moreover, it was often considered to be a significant barrier regardless of political support for adaptation. It was commonly identified that the immediate need to support and promote short-term economic growth meant a lesser focus was given to longer term issues such as adaptation. Whilst exploring the reasoning behind prioritisation processes in local governments is beyond the scope of this research, studies have suggested that local government priorities are often reflective of short term financial and electoral cycles which limit the prioritisation of longer term actions (Lorenzoni et al., 2000; Wilson, 2006).
Given the economic recession and associated budget cuts to local governments, all respondents identified a clear need to deliver services efficiently. However, local policy makers appeared to have different ideas of what constitutes value for money and whether cost savings should focus on the present or on the future. Some local governments focused on the need to provide value for money over a short timescale and judge this as a constraint on implementing adaptation measures. By contrast, others focused on the need to provide value for money over longer time scales. This raises further questions about the extent and consistency with which discounting is practiced by local governments. Discounting refers to the process used to value future costs and benefits in terms of a present day valuation. Establishing a discount rate enables decision makers to take into account negative impacts on future generations and overcome the typical prioritisation of short-term actions. However, the processes or even presence of cost-benefit analysis at a local government level with the application of discounting is likely to vary substantially.   
Many respondents suggested that, if the transport sector is to take adaptation seriously, there needs to be a more specific allocation or ‘ring-fencing’ of funding for adaptation either from a national level or through planning contributions from developers. This, one respondent argued, would help to overcome the problems of local governments using funds to pursue other competing priorities and will reduce the politicisation of the issue at a local level. Notably, ring-fencing of specific funding has to an extent occurred for climate change mitigation through the Local Sustainable Transport Fund. This fund has been available to UK local governments through a competitive bidding basis, but only if they provide transport schemes which will help to both tackle climate change and support economic growth. 

3.	Internal Coordination
The interviews also sought to understand the key drivers behind the integration of climate change adaptation into high scoring Local Transport Plans. All respondents from the high scoring local governments identified that high interaction and coordination with environmental and planning teams within their council(s) throughout the Local Transport Plan process was a fundamental driver of the integration of adaptation into their plans. For instance one respondent stated:

 “Our area is made up of four councils and they have some very enthusiastic and determined climate change officers who were as keen as possible to be involved in the drawing up of the transport plan. I would say they played a significant role, it was driven by them wanting to put climate change up the agenda” (Respondent H2).

Two respondents whose plans had high levels of adaptation integration indicated that their authority had developed climate change adaptation documents to operate as a “sub strategy” below the plan in combination with their climate change team. In these two cases, the adaptation strategies provided a more detailed, practical outline of their local government’s approach towards adaptation in the transport sector. 
In contrast, none of the low scoring local governments drew attention to coordination with, or pressure from, environmental or planning teams. Consequently, internal coordination is considered to be another key reason behind the disparities in the adaptation scores of Local Transport Plans. Indeed, due to the cross-sectoral nature of climate change, the importance of coordination in facilitating policy integration has already been widely recognised within the literature (e.g. Jordan and Urwin, 2008; Russel and Jordan, 2008; Jordan and Lenschow, 2010, Adelle and Russel 2013).

Common Barriers and Drivers of Adaptation across All Local Governments
It was also possible to identify a number of common factors across high and low scoring local governments that influenced the integration of adaptation into plans and/or constrained the practical implementation of adaptation action. Notably, when questioned on the projected impacts of climate change, all interview respondents had a similar awareness and were able to identify hotter summers, wetter winters and more extreme weather as the projected future changes to the climate. This is similar to findings from Finzi-Hart et al.’s (2012) study of coastal adaptation in California, which found that the vast majority of local and regional decision makers considered themselves moderately well informed or well informed about the projected impacts of climate change. The awareness of what transport planners need to do was also similar across the local governments regardless of their plan’s adaptation scores. Respondents consistently referred to adaptation in the transport sector primarily as a highways maintenance issue although some respondents mentioned other aspects such as enhanced ventilation on public transport and increased shade for pedestrians. As there appeared to be a similar level of understanding and knowledge of adaptation in the transport sector, awareness of local-level public officials of the anticipated impacts of climate change cannot be considered a reason for the disparities in which plans integrated adaptation.
However, six respondents (from high and low scoring local governments) identified that the generalised information regarding future climate projections is very difficult to integrate into the transport sector. Respondents identified that there is a need for climate data to be more usable particularly for a more practical application of adaptation in the transport sector. An example of this is provided in the following interview extract:

“There is a lack of information regarding practical issues and practical consequences and getting to grips with it [climate change adaptation]. We can say about the road surfaces and temperature increases causing it to crack but I’m not aware of any research that applies the impacts of climate change into practical and usable terms which quantifies the damage it may cause, enables us to do costings and things like that on a practical level and that’s where I believe that there is a key gap” (Respondent H3).

Local governments would seemingly therefore benefit from attempts to provide a more practical and applied use of future climate projections. Taking into account criticisms of ‘predict and provide’ approaches towards adaptation (e.g. Dessai et al., 2009), a more practical application of climate projections does not need to be, nor should be, based on precision but could incorporate wide uncertainty ranges. For example, Dobney et al. (2010) developed a quantified range of the effects of projected increased summer temperatures on heat-related delays on the rail network in the UK due to risks of rail buckling causing “speed restrictions” through applying historical trends of heat-related delays with past temperature records to different ranges of future climate projections. 
A key common driver of adaptation across local governments identified by respondents was experiences of past extreme weather events. Respondents consistently drew attention to previous flooding events and the impacts of the harsh UK winters of 2009/10 and 2010/11 and how they were taking actions to prepare for similar impacts in the future. In particular, increased storage and expenditure for road grit to prepare for future winters was often highlighted by interviewees. There were two main reasons why past extreme weather events were seen as a driver of adaptation. Firstly, some respondents suggested it helped to enhance public and political acceptability on the need to adapt to climate change. Indeed, Adger et al. (2013) identify the importance of social contracts whereby extreme weather events can lead to changing social contracts and heightened expectations for state adaptive action from the public. Secondly, respondents identified that, given the negative impacts previous extreme weather events have had on transport networks, there is a clear need to prevent such disruption from happening again irrespective of future climate change. This identification of past extreme weather events as drivers of adaptation was also evident in many of the Local Transport Plans.
However, there is some evidence to suggest that reactive adaptation such as the increased expenditure on grit storage due to recent harsh winters might not be the most effective use of local government funds in dealing with anticipated changes in future climate. For instance, the harsh winters experienced in the UK have been associated with an exceptionally negative North Atlantic Oscillation Index (Osborn, 2011) which should not necessarily be linked as a consequence of climate change. In fact, it has been previously identified that one of the key opportunities in the UK transport industry will be the reduced need to grit roads during the winter (West and Gawith, 2005; Firth and Colley, 2006). Although, in contrast, a study by Lockwood et al. (2011) with high media coverage suggests that, due to declining solar activity, harsher and colder winters could become common in the UK. Clearly, opportunities for confusion on how to adapt in the transport sector is rife.
Indeed, all low scoring local governments and three of the high scoring local governments interviewed strongly felt that there is insufficient national guidance in order to assist the transport sector in delivering adaptation. In particular, the need to share best practice and ensure consistency was commonly mentioned. A statement which typifies the responses given regarding national guidance is provided below:

“Authorities are doing things differently for different events and vary in terms of how they deal with the issue. National guidance, which shares best practice and delivers consistent adaptation action would be very useful” (Respondent H5).

It was also suggested that, in the absence of national guidance, local governments have no way of measuring the resilience of their transport network which constrains adaptation action as it is difficult to know what, where and how much to adapt. Therefore, whilst some local governments appear to be proactive in adapting local transport networks, many are unsure of how to measure the resilience of local transport networks and what good practice might entail. Although, notably, three of the respondents from high scoring local governments felt national guidance was not necessarily needed. Instead they emphasised that local governments should tailor adaptation strategies according to local situations, which will be different for each local government. Indeed, one respondent [Respondent H6] suggested this will help spur innovation. Notably, since conducting this empirical research, national guidance has been issued advising local governments how to measure the vulnerability of their transport networks and identify adaptation options (Bennett, 2011). This therefore may help to alleviate the issue of insufficient national guidance within the UK and future research examining its effectiveness and application by local governments could be useful.

Conclusion
It is increasingly recognised that comprehensive policy and planning for climate change requires a polycentric approach involving multiple scales of governance (e.g. Adger et al. 2005; Bulkeley and Kern, 2006; Ostrom, 2010). This study has focussed on the specific role of local governments who are often well positioned to deliver direct action on climate change. Yet, as well as offering unique opportunities, increasing the autonomy and level of influence afforded to governments at urban and regional levels can present important and additional challenges for acting on climate change. Focusing upon English local transport policy, this study has demonstrated significant intra-scale variations in terms of adaptation integration and, more widely, local governments’ capacity to act on climate change. 
We find three key reasons to explain the disparities between local transport policies with high and low levels of adaptation integration, namely internal coordination, ideological stances by elected officials, and prioritisation processes. Overall knowledge and awareness of projected climate change impacts amongst local policy makers in this UK case study was consistently high. Yet many respondents, irrespective of their plan’s level of adaptation integration, were unsure of how best to minimise future risks to transport systems and infrastructure. We find that this uncertainty is most often due to perceptions of a lack of national guidance sharing best practice and the difficulty of integrating scientific information in its current form into practical decision making. All respondents from local governments considered extreme weather events experienced in recent years to be stimulating the demand for adaptation. Indeed, this perception supports wider findings that have shown adaptation may often occur as a result of extreme, short-term weather events (e.g. Penning-Rowsell et al. 2006; Berrang-Ford et al. 2011) likely to be driven by enhanced public expectations of state action (Adger et al. 2013) (although Finzi-Hart et al. 2012 found extreme events to be an infrequent stimulant of adaptation). Reactive adaption, such as increasing expenditure on grit storage following previous harsh winters, appears inconsistent with future climate projections and thus might not be the most effective form of adaptation. 
The research here supports the widely argued observation that the response space for delivering both planned adaptation and mitigation action is shaped by common drivers and barriers (Tompkins and Adger 2005). Indeed, it is conceivable that the more stubborn and entrenched barriers to adaptation identified within this research are likely to constrain both action on climate change adaptation and decarbonisation. In particular, it seems probable that the views of local councillors, levels of internal coordination and the prioritisation of more immediate, localised priorities are likely to also shape a local governments ability to strongly engage with decarbonisation agendas. These observations suggest that a critical challenge is therefore to ensure that climate change is a consistent, key priority across all local governments. Many local governments find it difficult, however, to implement greater cross-departmental coordination and to strengthen the dynamics between national and local government. Such institutional shifts might be facilitated through targeted incentive mechanisms such as ring-fencing funds for cross-cutting climate action or ensuring a proportion of planning contributions are diverted towards longer term climate objectives (although Bogdanor (2005) and Jordan and Lenschow (2008) identify that coordinated government is inherently difficult even with such strategies in place). 
The research here contributes to ongoing calls to analyse climate change as a set of tractable risks that require cross-scale and decentralised governance structures (Dovers, 2013; Dow et al., 2013). For the research here, risks to transport planning are identifiable and the solutions are within grasp of existing technologies, yet the governance and responsibility for action are contested and challenging because of persistent tensions between local and national governance structures. The case of transport planning reinforced the emerging finding that climate change adaptation has significant barriers principally in the domain of values, politics and governance (O’Brien 2009; Amundsen et al., 2010; Biesbroek et al., 2013). There are opportunities to further identify options and barriers to adaptation – through methodological innovation such as action-research, implementation experiments, and through comparative analysis across scales (Dupuis and Biesbroek, 2013; Burch, 2010; Carlsson-Kanyama et al., 2013).
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